The influence of droperidol, diazepam, and physostigmine on ketamine-induced behavior and brain regional glucose utilization in rat.
Diazepam and droperidol are used clinically with ketamine anesthesia to reduce emergence hallucinations, vivid unpleasant dreams, and hyperexcitability. Also, there are reports that the recovery time from ketamine anesthesia is shortened after administration of physostigmine. The authors investigated the influence of diazepam, droperidol, and physostigmine pretreatment on ketamine anesthesia by measuring the brain local regional activity and behavioral responses in rat. The 2-deoxyglucose brain local metabolic mapping method was used to determine regional brain functional activity. The recovery of tail flick response and righting reflex from ketamine anesthesia were prolonged by diazepam and by droperidol pretreatment, but the duration of agitation was shortened; physostigmine caused no significant change in any of these responses. Ketamine alone caused a statistically significant (P less than 0.05) increase in the rate of glucose utilization along the hippocampal molecular layer (control 87 mumol . 100 g-1 . min-1; ketamine 166 mumol . 100 g-1 . min-1) and a decrease in medial geniculate (25%), inferior colliculus (37%), and lateral habenula (18%). Diazepam, droperidol, and physostigmine pretreatment did not significantly alter any ketamine-induced glucose use changes, except for a decreased activity in hippocampal molecular layer with diazepam pretreatment (20%) and an increased activity in the lateral habenula with droperidol pretreatment (94%, P less than 0.05). These findings corroborate the "epileptogenic" character of ketamine anesthesia and implicate the hippocampus as a major focus. The reduced activity in the hippocampus induced by diazepam retreatment and the increased activity in the lateral habenula induced by droperidol pretreatment may be factors in the clinical reduction of ketamine hyperexcitability and hallucination by these drugs.